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W5b 
August 5, 2008 

TO: Coastal Commissioners and Interested Parties 

FROM: Alison J. Dettmer, Deputy Director 
Tom Luster, Staff Environmental Scientist 

SUBJECT: Addendum to E-06-013 Condition Compliance Report for proposed Marine Life 
Mitigation Plan – Poseidon Resources (Channelside) LLC – Carlsbad 
Desalination Facility 

This addendum includes a brief Staff Note and several recommended modifications to the 
Revised Findings. Commissioner ex parte forms and correspondence received related to this 
item are included in a separate packet containing all ex parte forms and correspondence for Items 
W4a, W5a, and W5b, all of which apply to this proposed project. 

STAFF NOTE – Review of Poseidon’s Responses to Issues Identified in the July 24, 2008 
Staff Report (attached): 

On July 30, 2008, staff received Poseidon’s Responses to Issues Identified in the July 24, 2008 
Staff Report, which included a number of proposed modifications to Poseidon’s MLMP.  Staff 
evaluated the document to determine whether Poseidon’s proposed changes would be 
appropriate to include in staff’s recommended modifications.  Based on that evaluation, staff 
recommends the Commission approve several of Poseidon’s proposed changes, which are 
included below within Staff’s Recommended Modifications.   

STAFF RECOMMENDED MODIFICATIONS TO THE STAFF REPORT: 

Staff recommends the following two general modifications be made throughout the report: 

1) Change all references to the Marine Review Committee, or MRC, to the Scientific 
Advisory Panel, or SAP. 

2) In Exhibit 2, delete staff’s notes, which are shown in [bracketed bold italics]. These 
were illustrative for purposes of the Exhibit and are not intended to be included as part of 
the conditions of approval. 
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The remaining recommended changes are shown in single strikethrough, and bold underline: 

Page 12, third paragraph: 

“Poseidon contends that Dr. Raimondi’s staff’s recommendation to apply an 80-95% 
level of certainty for mitigation is “extraordinary and unprecedented” and would result in 
excess mitigation for the project’s expected impacts.  In response, Dr. Raimondi and the 
MRC state that consideration of uncertainty is standard practice in data analysis and 
that such consideration provides a context for understanding the likelihood that any 
mitigation package would lead to full compensation for impacts.  Dr. Raimondi used 
two general models for estimating the APFs.  Based on the error rates Poseidon 
calculated, the 80% confidence level APF for estuarine species would be 87 acres – 
i.e., in order to have 80% likelihood of complete compensation, Poseidon would need 
to restore 87 acres of estuarine habitat.  Using a separate model, which Dr. 
Raimondi considered more appropriate with respect to calculating the APF1, the 
80% confidence level was estimated to be 49 acres.  Incorporating impacts to open 
coast species was estimated to increase the overall APF (at the 80% level) to 61 
acres. the confidence levels used are based on the error rates Poseidon calculated as part 
of its study, and generating these calculations is a standard practice for this type of 
entrainment study.  Dr. Raimondi’s recommendation of using the 80-95% confidence 
level incorporating uncertainty into the consideration of compensatory APF is 
“unprecedented” only in that past studies have used defaulted to the use of the 50% 
confidence level to describe the impact and then applied a mitigation ratio, such as 2:1 
or 3:1, to reflect the lower confidence level and to include in consideration of that the 
mitigation that may be “out of kind” or provided at some distance from the affected area 
or to account for concerns that the mitigation will not be successful. Dr. Raimondi’s 
proposal, as supported by the MRC and Commission staff, and in combination with the 
proposed conditions in Exhibit 2, would actually result in less mitigation acreage than 
that standard mitigation approach, but it would have higher certainty of success.” 

Modifications to Exhibit 2 – Staff’s Recommended Conditions: 

Section 1.2 – Preliminary Restoration Plan (modified from Poseidon’s 7/30/08 Report): 

“In consultation with Commission staff, the permittee shall develop a preliminary 
wetland restoration plan for the wetland site(s) identified through the site selection 
process. Within 10 months of issuance of the desalination facility’s coastal 
development permit, the permittee shall submit the proposed site(s) and 
Preliminary Restoration Plan to Commission staff for review and approval.  The 
preliminary wetland restoration plan shall meet the minimum standards and incorporate 
as many as possible of the objectives in subsections 1.3 and 1.4, respectively.” 

1 Poseidon’s study included sampling error rates for source water sampling, which Dr. Raimondi believes are 
unreasonably high.  Dr. Raimondi calculated an error rate based on the proportional mortality of each 
species being an independent replicate, which better matches the logic behind the use of APF. 
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Section 1.3.i – Minimum Standards, page 3 of 13 (from Poseidon’s 7/30/08 Report): 

“Does not result in an adverse impact on endangered animal species, or an adverse 
unmitigated impact on endangered plant species.” 

Section 3.4.a – Post-Restoration Monitoring and Remediation (modified from Poseidon’s 
7/30/08 report).  Add subsection 3): 

“Tidal prism.  If the mitigation site(s) require dredging, the tidal prism shall be 
maintained and tidal flushing shall not be interrupted.” 

Section 3.0 Annual Review, page 12, second paragraph, first line: 

“The public review will include discussions on whether the artificial reef and wetland 
mitigation projects have met the performance standards…” 

Add new Section 4.0, page 13: 

“4.0 ADDITIONAL PROCEDURES 

4.1 Dispute Resolution 

In the event that the permittee and the Executive Director cannot reach 
agreement regarding the terms contained in or the implementation of any 
part of this Plan, the matter may be set for hearing and disposition by the 
Commission. 

4.2 Extensions 

Any of the time limits established under this Plan may be extended by the 
Executive Director at the request of the permittee and upon a showing of 
good cause.” 
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CONDITION COMPLIANCE 
July 24, 2008 
 
To:    To Commissioners and Interested Parties 
 
From:   Peter Douglas, Executive Director 

Alison Dettmer, Deputy Director, Energy, Ocean Resources, and Federal 
Consistency Division 
Tom Luster, Staff Environmental Scientist, Energy, Ocean Resources, and 
Federal Consistency Division 

 
Regarding: Condition Compliance for CDP No. E-06-013 – Poseidon Resources 

(Channelside), LLC; Special Condition 8: Submittal of a Marine Life 
Mitigation Plan 

 
SUMMARY 

 
On November 15, 2007, the Commission conditionally approved CDP E-06-013 for Poseidon 
Resources (Channelside), LLC (Poseidon) for construction and operation of a desalination 
facility to be located adjacent to the Encina Power Plant in Carlsbad, San Diego County.  As part 
of the Adopted Findings for its approval, the Commission imposed Special Condition 8, which 
required Poseidon to submit for further Commission review and approval, a Marine Life 
Mitigation Plan.1

 
On July 7, 2008, Poseidon submitted to Commission staff its proposed Marine Life Mitigation 
Plan (the Plan).  This report provides staff’s analysis of the Plan, staff’s evaluation of whether 
the Plan conforms to the Adopted Findings and Special Condition 8, and staff’s 
recommendation as to whether the Commission should approve the Plan. 
 
In brief, staff’s analysis shows that the Plan as submitted does not conform to the Adopted 
Findings and Special Condition 8.  However, if modified as described herein, staff believes the 
modified Plan would conform to the applicable Findings and Special Condition 8.  Staff 
therefore recommends the Commission approve the Plan, as modified herein.  The modifications 
staff has identified as being necessary for Plan approval are summarized below and are further 
detailed in Sections 1.1 and 4.0 of this memorandum.   
 
 
                                                 
1 The Commission’s approval of this CDP also included Special Condition 10, which required Poseidon to submit 
for Commission review and approval an Energy Minimization and Greenhouse Gas Reduction Plan.  That Special 
Condition and Poseidon’s submitted plan are evaluated in a separate staff report under Item W5a of the August 6, 
2008 Commission hearing.    
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Staff recommends the Plan be modified to include the following: 
 

1) Poseidon shall create or restore between 55 and 68 acres of coastal estuarine wetland 
habitat within the Southern California Bight. 

2) Poseidon shall implement its Marine Life Mitigation Plan in conformity to the conditions 
provided in Exhibit 2 of this memorandum.  

3) Within 60 days of the Commission’s approval of this modified Plan, Poseidon shall 
submit for the Executive Director’s review and approval a revised Plan that includes 
these modifications.  

 
The first recommendation is based on a review of Poseidon’s proposed Plan by staff and the 
Commission’s independent scientific experts.2  Poseidon’s entrainment study identified impacts 
that these reviewers believe require more mitigation than Poseidon has proposed.  Staff further 
believes that this amount of mitigation is necessary to ensure the project conforms to Special 
Condition 8 and Sections 30230, 30231, and 30260 of the Coastal Act.  Based on results from 
Poseidon’s entrainment study, this range in acreage – from 55 to 68 acres – represents the range 
in statistical confidence that would provide the Commission with 80% (i.e., 55 acres) to 95% 
confidence (i.e., 68 acres) that the mitigation would fully mitigate the impacts identified in the 
study. Section 4.2 of this memorandum provides a more detailed discussion.3

 
The second recommendation is meant to ensure that mitigation is timely and successful.  It 
would require Poseidon to implement its mitigation subject to the conditions similar to those the 
Commission required of Southern California Edison at its San Dieguito Restoration Project (see, 
for example CDPs #183-73 and #6-04-88).  Although Poseidon’s current Plan does not commit 
to provide mitigation at a particular site, Poseidon had previously identified a mitigation site in 
San Dieguito Lagoon adjacent to Edison’s as the best location to mitigate for its entrainment 
impacts.  Staff recommends the two projects be held to similar standards.  The Commission’s 
scientific experts concur with this recommendation.  Section 4.2 provides a more detailed 
discussion of this recommendation. 
 
The third recommendation is meant to help Poseidon and the Commission implement the 
approved mitigation plan.  Additionally, the 60-day deadline in the recommendation would be 
consistent with the requirement imposed by the San Diego Regional Water Quality Control 
Board that Poseidon provide a mitigation plan for Board approval by October 9, 2008.4  

 
2 Staff consulted with members of the Commission’s Marine Review Committee.  Committee members are 
identified in Section 3.0 of this memorandum. 
 
3 As an alternative to staff’s recommendation, the Commission may wish to require mitigation in a manner similar to 
past decisions in which it applied a mitigation ratio to the identified level of impact.  If the Commission selects this 
alternative approach, staff recommend mitigation be provided at between a 2:1 to 3:1 ratio, which would result in 
from 85 to 127.5 acres of coastal estuarine wetland habitat as mitigation. 
 
4 The Regional Board’s Order, adopted on April 9, 2008 requires, in part: “Within six months of adoption of this 
resolution, Poseidon shall submit to the Regional Board Executive Officer, for approval by the Regional Boards an 
amendment to the Plan that includes a specific proposal for mitigation of the impacts, by impingement and 
entrainment upon marine organisms resulting from the intake of seawater from Agua Hedionda Lagoon, as required 
by Section VI.C.2(e) of Order No. R9-2006-0065; and shall resolve the concerns identified in the Regional Board's 
February 19, 2008 letter to Poseidon Resources, and the following additional concerns: 
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With these recommended modifications, staff believes Poseidon’s Plan would conform to 
applicable provisions of Special Condition 8.   
 

TABLE OF CONTENTS 
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4.2.2 Determining the mitigation needed to address identified impacts........................ 11 
4.2.3 Analysis of Proposed Mitigation Phasing............................................................. 13 
4.2.4 Analysis of dredging as project mitigation ........................................................... 13 

4.3 Analysis – Assurance that Mitigation will Succeed ........................................................... 14 
 
Exhibit 1 – Poseidon’s Proposed Marine Life Mitigation Plan  
 
Exhibit 2 – Staff’s Proposed MLMP Conditions 
 
1.0 MOTION & RESOLUTION 
 
Motion:  
 

“I move that the Commission approve the Marine Life Mitigation Plan attached to the 
staff recommendation as Exhibit 1 if modified as shown in Section 1.1 below and Exhibit 
2 of this memorandum, as compliant with Special Condition 8 of CDP E-06-013.” 

 
Resolution to Approve: 
 

The Commission hereby finds that the compliance plan titled “Marine Life Mitigation 
Plan” prepared and submitted by the permittee, Poseidon Resources (Channelside) LLC, 
dated July 3, 2008, if modified as shown in Section 1.1 and Exhibit 2 of the July 24, 2008 
Commission staff report, is adequate, if fully implemented to comply with Special 
Condition 8 of CDP E-06-013. 

 
 
 

 
a) Identification of impacts from impingement and entrainment; 
b) Adequate monitoring data to determine the impacts from impingement and entrainment; 
c) Coordination among participating agencies for the amendment of the Plan as required by Section 13225 of 

the California Water Code; 
d) Adequacy of mitigation; and 
e) Commitment to fully implement the amendment to the Plan.  
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Staff Recommendation:  
 

Staff recommends a “YES” vote, which will result in the approval of the modified plan 
as compliant with the Adopted Findings and Special Condition 8 and adoption of the 
motion, resolution, and findings herein. The motion passes only by an affirmative vote of 
a majority of the Commissioners present.  Staff’s recommended modifications are 
provided in Section 1.1 below, and further detailed in Section 4.0 of this memorandum.  
If these recommended modifications are not incorporated into the Plan, staff recommends 
the Commission find the Plan, as submitted, does not conform to Special Condition 8 
and staff would therefore recommend the Plan be denied. 

 
1.1 RECOMMENDED MODIFICATIONS 
 

1) Poseidon shall create or restore between 55 and 68 acres of coastal estuarine wetland 
habitat within the Southern California Bight. 

 
2) Poseidon shall implement its Marine Life Mitigation Plan in conformity to the conditions 

provided in Exhibit 2 of this memorandum.  
 

3) Within 60 days of the Commission’s approval of this modified Plan, Poseidon shall 
submit for the Executive Director’s review and approval a revised Plan that includes 
these modifications. 

 
 
2.0 STANDARD OF REVIEW 
 
The Commission must determine whether the subject plan conforms to Special Condition 8, 
which states: 
 

“Marine Life Mitigation Plan: PRIOR TO ISSUANCE OF THE PERMIT, the Permittee 
shall submit to and obtain from the Commission approval of a Marine Life Mitigation Plan 
(the Plan) that complies with the following: 
 
a) Documentation of the project’s expected impacts to marine life due to entrainment and 

impingement caused by the facility’s intake of water from Agua Hedionda Lagoon.  This 
requirement can be satisfied by submitting a full copy of the Permittee’s Entrainment 
Study conducted in 2004-2005 for this project. 

b) To the maximum extent feasible, the mitigation shall take the form of creation, 
enhancement, or restoration of aquatic and wetland habitat. 

c) Goals, objectives and performance criteria for each of the proposed mitigation sites.  It 
shall identify specific creation, restoration, or enhancement measures that will be used at 
each site, including grading and planting plans, the timing of the mitigation measures, 
monitoring that will be implemented to establish baseline conditions and to determine 
whether the sites are meeting performance criteria.  The Plan shall also identify 
contingency measures that will be implemented should any of the mitigation sites not 
meet performance criteria. 

d) Requires submittals of ”as-built” plans for each site and annual monitoring reports for 
no less than five years or until the sites meet performance criteria. 
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e) Defines legal mechanism(s) proposed to ensure permanent protection of each site – e.g., 
conservation easements, deed restriction, or other methods. 

 
The Permittee shall comply with the approved Plan.  Prior to implementing the Plan, the 
Permittee shall submit a proposed wetlands restoration project that complies with the Plan 
in the form of a separate coastal development permit application for the planned wetlands 
restoration project.” 

 
The Commission’s Findings supporting Special Condition 8 state that the Plan is ensure that all 
project-related entrainment impacts will be fully mitigated and that marine resources and the 
biological productivity of coastal waters, wetlands, and estuaries, will be enhanced and restored 
in compliance with Coastal Act Sections 30230 and 30231.  The Findings further state that the 
Plan must provide mitigation to the maximum extent feasible through creating, enhancing, or 
restoring aquatic and wetland habitat and must include acceptable performance standards, 
monitoring, contingency measures, and legal mechanisms to ensure permanent protection of the 
proposed mitigation sites. 
 
3.0 PLAN DEVELOPMENT AND REVIEW 
 
On November 15, 2007, the Commission approved CDP No. E-06-013 for Poseidon’s proposal 
to construct and operate a desalination facility in Carlsbad, San Diego County.  As part of that 
approval, the Commission required Poseidon, through Special Condition 8, to submit for 
additional Commission review and approval a Marine Life Mitigation Plan addressing the 
impacts that will be caused by the facility’s use of estuarine water and entrainment of marine 
organisms. 
 
Since the Commission’s project approval in November 2007, staff and Poseidon have worked to 
develop a Plan that would meet the requirements of Special Condition 8 and would be 
consistent with the Commission’s Findings.  In March 2008, and as required by Special 
Condition 8, Poseidon provided a copy of its entrainment study for Commission staff review.  
Staff provided the study to Dr. Pete Raimondi, an independent scientist with expertise in 
evaluating entrainment studies, for his review and recommendations (described in more detail in 
Section 4.0 below).5  Dr. Raimondi provided the initial results of his review and 
recommendations to Poseidon in April 2008.  In May 2008, staff conducted with Poseidon an 
interagency meeting with representatives from state and local agencies to determine what 
mitigation options might be available and feasible for Poseidon to include as part of its Plan.   
 
 
 

 
5 Dr. Raimondi is Professor and Chair of Ecology and Evolutionary Biology at the University of California, Santa 
Cruz Center for Ocean Health, Long Marine Lab.  Dr. Raimondi is considered by many to be California’s leading 
expert on entrainment analysis.  He has been a key participant and reviewer of most of the entrainment studies done 
along the California coast during the past decade, including those done for the Diablo Canyon Nuclear Power Plant, 
the Huntington Beach Generating Station, Morro Bay Power Plant, and Moss Landing Power Plant.  He is also a 
member of the Coastal Commission’s Marine Review Committee responsible for determining mitigation needed for 
the San Onofre Nuclear Generating Station (SONGS) and providing review and oversight for the SONGS mitigation 
work at San Dieguito Lagoon. 
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Attendees include representatives from: 
 
California Department of Fish and Game  City of Carlsbad 
California Department of Transportation  City of Vista 
California State Lands Commission   U.S. Fish and Wildlife Service 
San Diego Regional Water Quality Control Board  
 
In June 2008, based in part on concerns Poseidon expressed about Dr. Raimondi’s review and 
recommendations, staff asked the Commission’s Marine Review Committee (MRC)6 to review 
Dr. Raimondi’s conclusions and make further recommendations for Poseidon to include in its 
proposed Plan.  The MRC review is described in more detail in Section 4.0. 
 
Also in June 2008, staff provided Poseidon a copy of the conditions the Commission had 
required of Southern California Edison (Edison) for its wetland restoration project at San 
Dieguito Lagoon.  Until June, Poseidon had been proposing a site adjacent to Edison’s as the 
best site for its mitigation.  Based on the Commission’s Findings and discussion at the November 
2007 hearing, staff recommended to Poseidon that it incorporate modified versions of the Edison 
conditions into its proposed Plan to ensure the two adjacent mitigation sites would be subject to 
compatible and consistent mitigation requirements.  These conditions are in Exhibit 2. 
 
On July 7, 2008, staff received Poseidon’s currently proposed Plan for review by the 
Commission (see Exhibit 1).  On July 14, 2008, staff again consulted with the MRC to evaluate 
changes Poseidon had proposed in this most recent submittal.  Poseidon’s current proposed Plan, 
and the results of reviews by staff, Dr. Raimondi, and the MRC are described in Section 4.0 
below. 
 
4.0 ANALYSIS FOR  CONFORMITY TO SPECIAL CONDITION 8 
 
Staff’s evaluation of the proposed Plan shows that the Plan, as submitted, does not ensure 
conformity to Special Condition 8.  Staff recommends the Plan be modified to address two main 
areas in which the Plan does not yet conform to the condition: 1) the adequacy of mitigation 
proposed in the Plan; and, 2) assurances that the Plan will result in successful mitigation being 
implemented in a timely manner.   
 
Section 4.1 below describes the submitted Plan’s key elements.  Sections 4.2 and 4.3 evaluate 
elements of the Plan that staff believes require modification.  Staff’s recommendations are based 
on review by staff and by members of the Commission’s Marine Review Committee (MRC), as 

 
6 The Marine Review Committee is a team of independent scientists that provides guidance and oversight to the 
Commission on ecological issues associated with the San Dieguito Restoration Project.  That Project is being 
implemented by Southern California Edison pursuant to requirements of coastal development permits issued by the 
Commission and is meant to mitigate for marine resources losses caused by the San Onofre Nuclear Generating 
Station (SONGS).  The Marine Review Committee consists of Dr. Richard Ambrose, Professor and Director of 
Environmental Science & Engineering Program, Department of Environmental Health Sciences, University of 
California Los Angeles; Dr. John Dixon, Senior Ecologist, California Coastal Commission; Dr. Mark Page, Marine 
Science Institute, University of California at Santa Barbara; Dr. Pete Raimondi, Professor and Chair of Ecology and 
Evolutionary Biology, University of California at Santa Cruz; Dr. Dan Reed, Marine Science Institute, University of 
California at Santa Barbara; Dr. Steve Schroeter, Marine Science Institute, University of California at Santa 
Barbara; and, Dr. Russ Schmitt, Director of Coastal Research Center, University of California at Santa Barbara. 
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described in Section 3.0.  They also reflect comments received from other agencies, including 
the U.S. Fish and Wildlife Service and the California State Lands Commission.  The discussions 
below also identify concerns Poseidon expressed about staff’s recommendations and staff’s 
response to those concerns.  Staff believes its third recommendation, which would require 
Poseidon to submit a revised Plan that incorporates these modifications, would help the 
Commission and Poseidon in implementing the modified Plan. 
 
4.1 PLAN DESCRIPTION 
 
Poseidon’s proposed Plan includes the following main elements: 
 

• Phased Mitigation Approach: Poseidon proposes that it implement necessary mitigation 
in two phases.  Phase I would result in 37 acres of wetland restoration or creation within 
the Southern California Bight.  During this phase, Poseidon would also conduct 
technology review to determine whether new or developing technologies would be 
reasonably feasible to reduce entrainment.  It would also conduct a new entrainment 
study ten years after beginning operations to determine whether additional mitigation is 
needed for the facility’s entrainment impacts.  Phase I would apply during the time 
Poseidon’s desalination facility operations are concurrent with operations of the power 
plant’s cooling water system. 

 
Phase II would occur if the power plant stops operating or, for three consecutive years, 
operates at a level that provides less than 15% of the water Poseidon needs to operate the 
desalination facility (i.e., about 16.6 billion gallons per year)7.  This amount would be 
based on the power plant’s average water use over any three-year period.  Under Phase II, 
Poseidon would conduct a new entrainment analysis and evaluate potential new 
technologies, similar to the review described in Phase I.  Poseidon would then provide the 
results of those analyses to the Commission for review.  If the Commission determines 
the analyses show a need for additional mitigation or the evaluations show certain 
technologies might reduce entrainment impacts, Poseidon would request its Plan be 
amended to require those changes.  If additional mitigation is needed, Poseidon would 
propose one of the following: 

 
o Assume dredging obligations for Agua Hedionda Lagoon from the power plant and 

obtain mitigation credit of up to 81 acres of restoration credit for conducting 
dredging; or, 

o Provide additional wetland mitigation of up to 5.5 acres. 
 

• Suggested Conditions: The Plan includes suggested conditions that Poseidon would use 
to implement further studies, evaluate new technologies, select its mitigation site(s), and 
implement mitigation options.  Many of these are modified versions of conditions the 
Commission required Edison use to implement its mitigation measures for the impacts to 
marine life from the San Onofre Nuclear Generating Station.  These are discussed in 
Section 4.3 below. 

 
7 Poseidon’s average withdrawal of 304 million gallons per day would equal almost 111 billion gallons per year.  
15% of that amount is about 16.6 billion gallons, or about 45 million gallons per day.   
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4.2 ANALYSIS – ADEQUACY OF MITIGATION 
 
This section evaluates the following elements of Poseidon’s proposed Plan: 
 

Section 4.2.1: Analysis of Poseidon’s entrainment study 
Section 4.2.2: Determining the mitigation needed to address identified impacts 
Section 4.2.3: Analysis of Poseidon’s phased approach 
Section 4.2.4: Analysis of dredging as proposed mitigation 

 
4.2.1 Analysis of Poseidon’s Entrainment Study 
 
Special Condition 8 required Poseidon to submit its entrainment study for Commission staff 
review.  In March 2008, Poseidon submitted data and modeling results from its study.  The study 
was conducted using the Empirical Transport Model (ETM), which is used to identify the level 
of adverse effect caused by entrainment.  The model compares the portion of a population at risk 
of entrainment to the portion of that population actually entrained.  It calculates this proportional 
mortality for each of the main species subject to entrainment, and uses the source water area of 
each species – that is, the total volume or area of water in which species are at risk of being 
entrained – to calculate the Area of Production Foregone (APF), which provides an estimate of 
the average area of habitat that would be needed to produce the organisms lost to entrainment.  
As shown below, this APF provides the basis for determining the amount of mitigation needed to 
address entrainment impacts. 
 
As described in Section 3 above, staff provided Poseidon’s data and study results to Dr. 
Raimondi for review.  In reviewing the study, Dr. Raimondi concluded the following: 
 

• Adequacy of Study: Dr. Raimondi found that, as submitted, Poseidon’s study could not 
be evaluated for its technical merits or its estimates of impacts.  However, by reviewing 
additional relevant Poseidon documents and documents from the associated power plant’s 
entrainment study, and by working with the consultants that had conducted Poseidon’s 
study (Tenera Consultants), Dr. Raimondi was able to determine that the study’s 
sampling and data collection methods were consistent with those used in other recent 
studies conducted in California pursuant to the protocols and guidelines used by the U.S. 
EPA, Regional Water Quality Control Boards, California Energy Commission, and 
Coastal Commission. 

 
Dr. Raimondi also found that the study provided adequate data to determine the types and 
numbers of organisms that would be subject to entrainment and to determine the area of 
the source water bodies – that is, the area of Agua Hedionda and nearshore ocean waters 
where entrainable organisms would be subject to entrainment.  The study identified a 
source water area within Agua Hedionda of 302 acres and a nearshore source water area 
of about 22,000 acres.  Poseidon’s calculations were generally consistent with those used 
in other recent studies, although the calculations Poseidon used to determine its source 
water areas differed from those used in other recent studies to reflect the tidal exchange 
between Agua Hedionda Lagoon and the nearshore ocean environment.   
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• Determining the Effects of Poseidon’s Entrainment: Poseidon concluded that the 
entrainment caused by 302 MGD of water withdrawal by the desalination facility would 
result in an Area of Production Foregone (APF) of 37 acres in Agua Hedionda Lagoon.  
Dr. Raimondi’s review revealed that Poseidon’s APF calculation was accurate, albeit at 
the 50% confidence level – that is, the 37-acre APF represented the area for which the 
study could assure at least 50% confidence that the area reflected the full extent of 
Poseidon’s entrainment impacts in the Lagoon.  This calculation is based on applying 
standard statistical techniques to the error rates Poseidon generated in its study.  Dr. 
Raimondi also used those error rates to calculate APFs at the 80% and 95% confidence 
levels – that is, the number of acres for which the area of full entrainment impacts could 
be described with at least 80% or 95% confidence.  This resulted in APFs of 49 and 61 
acres, respectively. 

 
Poseidon’s study did not include an APF for the area of nearshore ocean waters that 
would be affected by entrainment; therefore, using Poseidon’s data, Dr. Raimondi 
calculated an APF for the entrainment effects Poseidon would cause in these nearshore 
waters.  At the same 50%, 80%, and 95% confidence levels, the APFs would be 55, 64, 
and 72 acres, respectively.  The APFs for both source water areas and each confidence 
level are shown in Table 1 below. 

 
Table 1: APF Totals  

Source water areas: APF (in acres) at three levels of 
confidence: 

 50% 80% 95% 
Estuarine: 302 acres of 
source water 

37 49 61 

Nearshore: 22,000 acres of 
source water 

55 64 72 

Total APF 92 acres 113 acres 133 acres 
 
Poseidon raised a number of concerns with staff’s and Dr. Raimondi’s review (see Exhibit B of 
the MLMP).  In response, and to supplement Dr. Raimondi’s review, Commission staff 
requested that the MRC assess the review and respond to Poseidon’s concerns. 

 
Poseidon stated its study made a number of conservative assumptions that result in an 
overestimate of the mitigation needed and that those conservative assumptions include: 
 

• The study overestimated the number of larvae in the lagoon and assumed a greater 
amount of entrainable larvae than are actually present.  In response, Dr. Raimondi and 
the MRC noted that this type of study is based on actual sampling data, not estimates.  
The data reviewed were those Poseidon provided from its sampling efforts, so there 
should be no overestimate or assumption of a greater number of larvae than were actually 
sampled.  If Poseidon believes the data are incorrect, that would suggest either that the 
raw data should be re-evaluated or the study should be run again.  Further, if Poseidon’s 
contention were true – that is, if the study overstated the number of larvae in the Lagoon 
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– this would result in a higher APF and would therefore result in a need for more 
mitigation.8 

 
• The study assumes the project will render all affected acreage (i.e., the APF) non-

functional, even though that acreage would only be partially affected and would continue 
to allow numerous other species to function.  In response, the MRC reiterated that these 
entrainment studies do not assume the complete loss of ecosystem function within an area 
of APF; instead, they identify only the area that would be needed to replace the numbers 
and types of species identified in the study as subject to entrainment.  The APF is used to 
determine impacts to only those species most affected by entrainment, and the mitigation 
resulting from the APF is meant to account only for those effects. 

 
• The study protocols assume 100% mortality for entrained organisms; however, Poseidon 

believes actual mortality will be significantly lower.  Poseidon also contends that it 
should be required to provide less mitigation based on its contention of a lower mortality 
rate.  In response, the MRC noted that the protocols used in these entrainment studies 
include an assumption of 100% mortality based on guidance from the U.S. EPA and 
reflecting the practice of California’s State and Regional Water Boards, the California 
Energy Commission, and the Coastal Commission in conducting and evaluating these 
studies.  This assumption applies to these studies regardless of the type of intake and 
discharge system being evaluated.  For example, although each power plant or 
desalination facility may use different water volumes, have different and variable water 
velocities and levels of turbulence, use different types of screens, pumps, and other 
equipment, and draw in a different mix of organisms, all entrainment studies similar to 
Poseidon’s have used this same 100% mortality rate.  Further, there are no peer-reviewed 
scientific studies that support using a lower mortality rate for different types of power 
plant or desalination systems that cause entrainment.  In the case of Poseidon’s 
desalination facility, entrained organisms will be subject to a number of stressors – 
including high pressures, significant changes in salinity, possible high temperature 
differences if the power plant is operating, etc. – and they will then be discharged to a 
different environment than is found in Agua Hedionda.  Any one or a combination of 
these stressors could result in mortality. 

 
Poseidon’s proposed phased mitigation approach, which is based in part on its contention 
of lower mortality rates, is evaluated in more detail below.  One element of this approach, 
however, is that Poseidon states it might use alternative screening systems to reduce 
entrainment or entrainment mortality.  However, staff considers this only speculative at 
this time, and notes that screening systems that have been tested for reducing entrainment 
have not been found effective in the marine environment.  The current scientific 
understanding is that entrainment impacts are based on an assumption of 100% mortality 
of organisms present in the full volume of water drawn into an intake system, and that is 
the basis of the analysis herein. 

 
8 To provide a simple example, the APF is based in part on proportional mortality, which is the ratio of the number 
of organisms entrained compared to those at risk of being entrained.  Assuming the number of entrained organisms 
remains the same, the fewer organisms in the Lagoon, the higher the proportion of those organisms entrained – 
therefore, Poseidon’s contention results in a higher proportional impact area. 
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4.2.2 Determining the mitigation needed to address identified impacts 
 
The APFs generated from the study and shown in Table 1 identify the extent of expected 
entrainment impacts, and also serve as the basis for identifying the type and amount of mitigation 
needed to address those impacts.  Past entrainment studies have generally used the 50% 
confidence level APF as the basis for mitigation and applied a mitigation ratio (e.g., 1:1, 2:1, 3:1, 
etc.) to compensate for mitigation occurring at a distance from the affected area, to reflect a 
temporal loss of habitat functions caused by the impact, to reflect mitigation that provides a 
different type of habitat than the affected area, or other concerns.  This option is described briefly 
later in this Section. 
 
For this review, however, Dr. Raimondi provided an alternative approach to determine the 
amount of mitigation needed, based on two main assumptions: 
 

• First, that any mitigation provided would be in the form of restored habitat similar to the 
types of habitat that produced or supported the affected entrained organisms – that is, that 
mitigation would consist of tidally-influence salt marsh or shallow water areas similar to 
those found in Agua Hedionda Lagoon. 

 
• Second, that the mitigation provided would be fully successful – that is, the mitigation 

site would provide fully functioning habitat that would meet required performance 
standards, contingency plans, etc., required for such projects to ensure success.  This was 
based on an additional assumption – that Poseidon would be providing mitigation at a site 
in San Dieguito Lagoon adjacent to Edison’s restoration site and would be subject to the 
same conditions the Commission required of Edison.  Dr. Raimondi and the MRC believe 
the conditions required of Edison provide a high level of certainty that Edison’s 
restoration efforts will be successful and that they would provide a similar level of 
certainty for Poseidon’s mitigation at this location. 

 
Using the above assumptions, and using the APF figures noted above, Dr. Raimondi concluded 
with at least 50% confidence that creating or restoring 37 acres of suitable and fully functioning 
estuarine habitat would fully replace the lost productivity of Agua Hedionda Lagoon, that 49 
acres would be needed to provide an 80% level of certainty, and that 61 acres would be needed 
to reach a 95% level of certainty.  By applying the same approach to the nearshore APFs, Dr. 
Raimondi concluded that creating or restoring 55 acres of open water habitat would be needed to 
provide at least 50% certainty that that entrainment effects in that source water area would be 
fully mitigated, that 64 acres were needed to provide 80% certainty, and 72 acres would provide 
95% certainty.  However, in recognition of the impracticality of creating 55 to 72 acres of 
offshore open water habitat and recognizing the relatively greater productivity rates per acre of 
estuarine wetland habitats, Dr. Raimondi suggested that these offshore impacts be “converted” to 
estuarine mitigation areas.  That is, by assuming that successfully restored wetland habitat would 
be ten times more productive than a similar area of nearshore ocean waters, every ten acres of 
nearshore impacts could be mitigated by creating or restoring one acre of estuarine habitat.9  

 
9  This approach – converting offshore entrainment impacts to areas of wetland mitigation – has been used to help 
determine mitigation in several recent California power plant siting cases, including Huntington Beach (00-AFC-
13), Morro Bay (00-AFC-12), and others. 



E-06-013 – Condition Compliance for Special Condition 8 
Poseidon Resources Corporation, Marine Life Mitigation Plan 

July 24, 2008 – Page 12 of 15  
 

Applying this 10:1 ratio to the nearshore APFs results in 5.5, 6.4, and 7.2 acres, respectively.  
Although this approach would result in “out of kind” mitigation, it is also expected to produce 
overall better mitigation – not only is it not practicable to create nearshore, open water habitat, 
that habitat type is already well-represented along the shoreline, whereas creating or restoring 
coastal estuarine habitat types would support a long-recognized need to increase the amount of 
those habitat types in Southern California.10  These totals are shown Table 2 below. 
 
Table 2: Adjusted APF Totals 

Habitat Type APF (in acres) at three 
levels of confidence 

Conversion 
ratio 

Resulting APF (in acres) at 
three levels of confidence 

 50% 80% 95%  50% 80% 95% 
Estuarine 37 49 61 1:1 37 49 61
Nearshore 55 64 72 10:1 5.5 6.4 7.2
Total Mitigation   42.5 55.4 68.2
 
In sum, Dr. Raimondi concluded that creating 55.4 to 68.2 acres of fully functioning estuarine 
habitat similar to habitat in Agua Hedionda Lagoon would provide between 80 to 95% 
confidence that Poseidon’s entrainment impacts would be fully mitigated.  This conclusion is 
also based on Poseidon’s mitigation being subject to conditions similar to Edison’s, which is 
discussed in more detail in Section 4.2.3 below.  
 
Poseidon contends that Dr. Raimondi’s recommendation to apply an 80-95% level of certainty 
for mitigation is “extraordinary and unprecedented” and would result in excess mitigation for the 
project’s expected impacts.  In response, Dr. Raimondi and the MRC state that the confidence 
levels used are based on the error rates Poseidon calculated as part of its study, and generating 
these calculations is a standard practice for this type of entrainment study.  Dr. Raimondi’s 
recommendation of using the 80-95% confidence level is “unprecedented” only in that past 
studies have used the 50% confidence level and then applied a mitigation ratio, such as 2:1 or 
3:1, to reflect the lower confidence level and to include consideration of mitigation that may be 
“out of kind” or provided at some distance from the affected area.  Dr. Raimondi’s proposal, as 
supported by the MRC and Commission staff, would actually result in less mitigation acreage 
than that standard mitigation approach, but it would have higher certainty of success. 
 
Staff recognizes that the Commission could apply a mitigation ratio to the identified level of 
impact, consistent with past mitigation determinations for wetland impacts.  For example, 
applying a 2:1 ratio to the 50% 42.5 acre total APF would yield 85 acres of restored coastal 
wetland habitat, and applying a 3:1 ratio would yield 127.5 acres of habitat. If the Commission 
selects this approach, staff believes these ratios would be appropriate minimums to apply to 
reflect that the Plan does not identify specific mitigation sites and the site(s) selected could be 
more than a hundred miles from the impact site at and near Agua Hedionda.   
 
 
 

                                                                                                                                                             
 
10 See, for example, the Southern California Wetlands Recovery Project at http://www.scwrp.org/index.htm 
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However, as described previously, Commission staff believes that Dr. Raimondi’s proposed 
approach of creating 55.4 to 68.2 acres would be an adequate and preferable approach – if 
Poseidon’s proposed Plan is also modified to include staff’s other recommended modifications, 
including the one described in the next section of this memorandum. 
 
4.2.3 Analysis of Proposed Mitigation Phasing 
 
As noted above, Poseidon’s Plan includes a proposed phased approach to mitigation, which 
would be based on changes in power plant operations or possible changes in technology.  For 
several reasons, staff recommends the Commission not accept this aspect of the Plan and instead 
require a specific type and amount of mitigation as described above.  The entrainment impacts 
described in the Commission’s Findings were based on Poseidon application to withdraw 304 
million gallons per day of estuarine water to operate its desalination facility, and staff 
recommends the Commission use this as the basis for its decision on the amount of mitigation 
needed to address this impact. 
 
Staff believes this phasing approach is speculative in that it is tied to unknown future operations 
of the power plant.  Additionally, information in the record shows that the power plant owner 
expects to replace the existing power plant within the next few years and to operate the existing 
plant only at very low levels or on a back-up basis until it is no longer needed to support the 
regional electrical power grid.  More recently, the power plant owner announced that it would 
consider constructing its own desalination facility to provide water for its proposed new power 
plant.  If built, this facility would use only about one percent of the water Poseidon proposes to 
use, and so would likely have a relatively minor affect on the overall mitigation needed to 
adequately address the impacts of both facilities. 
 
Staff also believes that tying Poseidon’s mitigation to power plant operations would be 
inappropriate for purposes of the coastal development permit and the Commission’s Findings.  
Poseidon’s coastal development permit application did not include the power plant owner as a 
co-applicant, and the Commission has made no determinations about how the power plant should 
or may operate.  
 
4.2.4 Analysis of dredging as project mitigation 
 
Similarly, staff recommends the Commission not approve Poseidon’s proposal to allow it to use 
as mitigation during Phase II the dredging activities now being conducted by the power plant 
owner.  Poseidon proposes a formula by which it could obtain up to 81 acres of credit for 
conducting dredging in Agua Hedionda Lagoon.  However, the Commission has not considered 
dredging in and of itself to be mitigation.  Dredging that the power plant has conducted in the 
past has been done to maintain its intake channel, and similarly, Poseidon’s main purpose for 
dredging would be to maintain that channel.  The Commission has considered habitat benefits 
resulting from dredging for that primary purpose as merely incidental to the primary purpose of 
the dredging activities rather than mitigation.  Had those dredging activities instead been 
considered mitigation, the power plant owner may have been required to continue dredging to 
maintain the area of mitigation, regardless of the need for an intake structure. 
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Further, as noted in the Findings, the power plant owner also owns the Lagoon and has expressed 
its intentions to maintain the Lagoon for the foreseeable future.  Additionally, the power plant 
owner is not a permit co-applicant with Poseidon, and the permit record includes no agreement 
between Poseidon and the owner regarding dredging, so staff believes it would not be 
appropriate for the Commission to approve a plan that may create an expectation that Poseidon 
would take on these activities on the owner’s property without landowner approval. 
 
As Poseidon notes in its Plan, the Commission accepted as part of Edison’s San Dieguito 
restoration project a commitment by Edison to maintain the San Dieguito tidal inlet in an open 
condition in perpetuity.  However, in that instance, dredging was necessary for that project to 
support the more than 100 acres of restored tidal wetlands Edison had created as a substantial 
portion of the mitigation required pursuant to its SONGS coastal development permit.  The 
Commission’s acceptance of that mitigation element was also based on multiple years of study 
by the MRC, whose recommendation the Commission used in its decision.  The MRC has not 
made a similar recommendation for Poseidon’s proposal.  Further, Poseidon has not proposed 
mitigation within Agua Hedionda that would require dredging. 
 
Finally, Poseidon’s proposal would not meet the provision of Special Condition 8 requiring 
mitigation to be in the form of creation, enhancement, or restoration of aquatic and wetland 
habitat, to the maximum extent feasible. As noted above, there are wetland mitigation 
opportunities within the Southern California Bight well in excess of the amount needed to 
mitigate for this project’s impacts, and Poseidon has not shown that it would be infeasible to 
provide the required type of mitigation.   
 
4.3 ANALYSIS – ASSURANCE THAT MITIGATION WILL SUCCEED 
 
Until recently, Poseidon had proposed that it provide wetland restoration at a site in San Dieguito 
Lagoon, adjacent to Edison’s restoration project.  Review by staff, Dr. Raimondi, and the MRC 
had been based on determining whether that site would provide suitable mitigation.  In April 
2008, Dr. Raimondi concluded that Poseidon’s proposed San Dieguito site would likely provide 
suitable habitat for the losses of estuarine larvae at Agua Hedionda if the restored habitat was 
similar to the habitat affected at Agua Hedionda.  In June 2008, Dr. Raimondi and the MRC also 
concluded that the San Dieguito site would also provide at least partial mitigation for some 
species affected in Poseidon’s nearshore impact area.  Also in June, staff provided Poseidon with 
a modified version of the conditions the Commission required Edison to meet for conducting its 
site selection, construction, monitoring, and other aspects of its restoration plan, and 
recommended that Poseidon include these conditions as part of its proposed Plan.  These are 
provided in Exhibit 2. 
 
Since then, Poseidon altered its Plan so that San Dieguito is no longer necessarily Poseidon’s 
preferred site.  The Plan instead proposes that Poseidon select a site or sites somewhere within 
the Southern California Bight that meet conditions shown in Sections 3.1 and 3.2 of the Plan.  
Those conditions include further modifications to the conditions staff provided in June. 
 
Staff asked the MRC to review Poseidon’s two proposed changes – that is, its proposal to 
consider sites other than San Dieguito and the modifications in its Plan to staff’s previously 
recommended conditions.  Regarding, staff’s proposed conditions, the MRC believes those 
conditions – i.e., Exhibit 2 – would generally provide adequate assurance of success for a 
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restoration project to be implemented in most coastal estuarine areas of Southern California, 
although a higher degree of assurance would result if specific sites were identified.  The MRC 
also determined that the changes Poseidon proposed to staff’s conditions and included in its Plan 
would result in lesser mitigation standards than those required of Edison and would not provide 
equal assurance of mitigation success.  The changes Poseidon proposed include the following:11

 
• Staff recommended that Poseidon submit a complete coastal development permit 

application for its Final Restoration Plan within 24 months of Commission approval of its 
Preliminary Plan (i.e., the Plan being reviewed herein).  Poseidon modified that 
recommendation in Section 4 of its Plan to allow submittal of that application either 24 
months after issuance of the project coastal development permit or commencement of 
commercial operations of the desalination facility, whichever is later.  This could 
substantially delay the implementation of mitigation and could result in several years of 
impacts occurring without mitigation. 

• A proposed change to Poseidon’s Plan at Section 3.1(d) and at Section 3.2(c) would 
reduce the required buffer zone at its mitigation sites from no less than 100 feet wide to 
an average that could much less than 100 feet. 

• A proposed change at Section 3.1(i) would allow the Plan to affect endangered species in 
a way not allowed under the Edison requirements.   

• Poseidon proposes to change Section 3.3(c) to allow mitigation to occur in up to four 
sites, rather than up to two sites, as required of Edison, which could fragment the 
mitigation and reduce its overall value.   

• Poseidon also proposed deleting a requirement at Section 5.4 that would require a 
designed tidal prism be maintained to ensure the wetland mitigation site has adequate 
tidal action. 

• Poseidon proposes that any fees it pays for coastal development permits or amendments 
be credited against the budget needed to implement the mitigation plan. 

 
Staff and the MRC reviewed these proposed changes and believe they would result in inadequate 
assurance that successful mitigation would be conducted in a timely manner.  Staff’s 
recommendation, therefore, is that the Plan be modified to include the conditions in Exhibit 2. 
 
 

                                                 
11 For a full comparison, see Section 3 of Poseidon’s Plan and Exhibit 2 showing staff’s originally recommended 
conditions. 
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